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Date of malting : 

05 November 1998 (05,11.98) 
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Applicant's or agent's file reference: 
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International filing date: 

24 April 1998 (24.04.98) 


Priority date: 

24 April 1997 (24.04.97) 


Applicant: 

TOLMIE, David, Bleasdale et at 



1. The designated Office is hereby notified of its election made: 



1 the demand filed with the International preliminary Examining Authority on: 

16 October 1998 (16.10.98) 

I I in a notice effecting later election filed with the international Bureau on: 
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made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 
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The International Bureau of WlPO 
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FOR FURTHER See Notification of Transmittal of International Preliminary 
ACTION Examination Report (Form PCT/IPEA/4 16). 


International application No. 


International filing date 

(day^month/year) 


Priority Date (day/month/year) 


PCT/AU 98/00298 


24 April 1998 


24 April 1997 


International Patent Classification (IPC) or national classification and IPC 




Int. CI/ C02F 1/40; E03F 5/16 






Applicant 

UNISEARCH LIMITED (et al.) 



1. This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of five sheets, including this cover sheet. 

I I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 16 and Section 607 of the Administrative Instructions imder the PCT). 

These annexes consist of a total of sheet(s). 



3. This report contains indications relating to the following items: 



I 




II 


□ 


III 


□ 


IV 


□ 


V 




VI 




VII 


□ 


VIII 





citations and explanations supporting such statement 



Dale of submission of the demand 
16 October 1998 


Date of completion of the report 
8 March 1999 


Name and mailing address of the rPEA/AU 

AUSTRALIAN PATENT OFFICE 

PC BOX 200 

WODEN ACT 2606 

AUSTRALIA 

Facsimile No. (02) 6285 3929 


Authorized Officer 

DAVID LEE / ^ 

Telephone No. (02) 6283 2107 
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INTERNATIONAL PREL 



AMINATION REPORT 



al application No. 
98/00298 



Basis of the report 



With regard to the elements of the international application:* 

I X I the international application as originally filed. 

pages , as originally filed, 
pages , filed with the demand, 
pages , filed with the letter of . 



I I the description, 
I I the claims, 



, as originally filed, 

as amended (together with any statement) under Article 19, 
filed with the demand, 
filed with the letter of . 



I I the drawings, 



as originally filed, 
filed with the demand, 
filed with the letter of 



pages 
pages 
pages 
pages 

pages 
pages 
pages 

I I the sequence lisUng part of the description: 

pages , as originally filed 
pages , filed with the demand 
pages , filed with the letter of 

With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 

which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55 .2 
and/or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, was on the basis of 
the sequence listing: 

I I contained in the international application in written form. 

I I filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

I I The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished 

I I The amendments have resulted in the cancellation of: 
I I the description, pages 
I I the claims, Nos. 
I I the drawings, sheets/fig 

I I This report has been established as if (some of) the amendments had not been made, since they have been considered 
to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 

report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70. 1 7). 

Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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98/00298 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 
Novelty (N) 

Inventive step (IS) 



Claims 5-7,15-20,26 

Claims 1-4, 8-14, 21-25, 27-32 

Claims 5-7, 15-20, 26 

Claims 1-4,8-14,21-25,27-32 



YES 
NO 

YES 
NO 



Industrial applicability (lA) Claims 1-32 

Claims 



YES 
NO 



2. Citations and explanations (Rule 70.7) 

GB 318087 (WARSTEINER & HERZOGLICH) 14 August 1930 

SE 8602891 A (TTM-PRODUKTER AB) 17 April 1989 

WO 94/04464 Al (LEMACON TECHNIEK GmbH) 3 March 1994 

EP 0354349 Al (NEUHAUSER GmbH) 14 February 1990 

FR 255981 1 Al (SDMTE-FR) 23 August 1985 

FR 2337572 Al (ROSSI) 5 August 1977 

DE 4437837 Al (HOECHST AG) 25 April 1996 (See English language abstract and drawmgs) 

EP 0457951 Al (OSSENKOP MASCHINENBAU) 27 November 1991 (See English language abstract of family 
equivalent, DE 3841 198, and drawings) 

Novelty (N) - Claims 1-4, 8-14, 21-25, 27-32 

All the citations disclose oil separation devices with multiple chambers and all have a siphonic arrangement that is 
activated at the high water level. All the current independent claims require this feature. Similarly, from the claims 
above, the siphonic action ceases at the low liquid level. The citations do likewise. Other features such as outflow 
position etc are all disclosed in the citations. 

Hence, these claims lack novelty and lack an inventive step. 
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Certain documents cited 



Certain published documents (Rule 70.10) 



Application No. 
Patent No. 



Publication date 

(day/month/year) 



Filing date 

( day/month/year) 



Priority date ( valid claim) 

( day/mon th/year ) 



AU 28359/97 



15 January 1998 



27 June 1997 



28 June 1996 



Non-written disclosures (Rule 70.9) 
Kind of non-written disclosure 



Date of non-written disclosure 

(day/month/year) 



Date of written disclosure referring to 
non-written disclosure 

(day/month/year) 
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VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

Claim 15 is incomplete and unclear. Claim 15 should probably read, with addition m italics, 

"The separator of claim 1 2 or claim 1 3 wherein said means sensitive to said chamber high liquid level and said 
chamber low liquid level, is a level switch actuated pumping system". 

(Compare the wording in claims 12, 14 and 18) 
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Internationai Application No 
PCT/AIJ 98/(»0298 



A. 



CLASSIFICATION OF SUBJECT MATTER 



Int Cl^ 



C02F 1/40, E03F5/16 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 



Minimum documentation searched (classification system Ibllowed bv classification sv^nbols) 
IPC: C02FI/40; E03F 5/16; IPC(1H2); C02CI/38 



Documentation searched other than mmimum documentation to Uie extent that such documents 



AU 



IPC as above 



are included ui Uie fields searched 



Electronic data base consulted durmg tJie international search (name of data base and, where practicable, search tenns used) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Categon* 



X 
X 
X 
X 
X 
X 



Citation of document, with indication, where appropnatc, of the relevant 



passages 



GB 318087 (WARSTEINER & HERZOGLICH) 14 August 1930 

SB 8602891 A (TTM-PRODUKTERAB) 17 April 1989 

WO 94/04464 Al (LEMACON TECHNIEK BV) 3 March 1994 

EP 0354349 Ai (NEUHAUSER GmbH) 14 February 1990 

FR 255981 1 Al (SDMTE-FR) 23 August 1985 

FR 2567506 Al (SEPUR, SA-FR) 17 Januarv 1986 



Relevant to claim No. 



1-4,8-14,21-25.27-30 

1-4,8-14 
1,8,10,21,22,27-30 
1,8,10,21,22,27-30 
1-4,8-14,21-25,27-30 
1-4,8-14,21-25,27-30 



X Further documents arc listed in the 
contmuation of Box C 



See patent family annex 



"L" 
"O'* 



Special categories of cited documents: 

document defining the general state of the art which is 
not considered to be of particular relevance 
earlier document but pubhshed on or after the 
international filing date 

document which may throw doubts on pnonty claim(s) 
or which IS cited to establish the publication date of 
another citation or other special reason (as specified) 
document referring to an oral disclosure, use, 
exhibition or other means 

document published pnor to the international filing 
date but later than the pnontv date claimed 



later document published attcr the mlemauonal filing date or 
pnonty date and not m conflict with the application but cited to 
understand the pnnciple or theory underlying the invention 
document of particular relevance, the claimed invention cannot 
be considered novel or cannot be considered to involve an 
mventivc step when the document is taken alone 
document of particular relevance; the claimed mvenfion cannot 
be considered to involve an inventive step when the document is 
combmed with one or more other such documents, such 
combmafion being obvious to a person skilled in the an 
document member of the same patent family 



Date of the actual completion of the international search 
13 May 1998 



Name and mailmg address of the ISA/AU 
AUSTRALIAN PATENT OFFICE 
PO BOX 200 
WODEN ACT 2606 
AUSTRALIA 

Facsimile No.. (02)6285 3929 



Date of mailing of the international search report 

1 5 MAY 1998 



Authonzed officer 



DAVID LEE 

Telephone No.: (02) 6283 2107 



Form PCT/ISA/210 (second sheet) (July 1992) copbko 
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C (Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Catcgon * Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No 



X 



X 



FR 2337572 Al (ROSSI) 5 August 1977 



AU 28359/97 Al (CONSOLIDATED LEISURE) 15 Januar>' 1998 



DE 4437837 Al (HOECHST AG) 25 April 1996 (See English language 
abstract and drawings) 



X EP 0457951 Al (OSSENKOP MASCHINENBAU) 27 November 1991 (See 

English language abstract of family equivalent. DE 3841 198, and drawings) 



l-4,m8-14, 21-25.27-30 



,8,10,21.22 



-4,8-14,m2i-25, 27-32 



1,8,10,21,22,27-32 
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Information on patent family members 



International Application No. 
PCT/AU 98/00298 



This Annex lists the known "A" publication level patent family members relating to the patent documents cited 
in the above-memioned international search report. The Australian Patent Office is in no way liable for these 
paniculars which are merely given for the purpose of information. 



Patent Document Cited in Search 
Report 






Patent Family Member 






GB 


318087 


NONE 










SE 


8602891 


NONE 










WO 


94/04464 


EP 
CA 


670815 
2115813 


MX 9305125 
US 5679265 


NL 


9201499 


EP 


0354349 


US 


5679265 








FR 


2559811 


NONE 










FR 


2567506 


NONE 










FR 


2337572 


NONE 










AU 


28359/97 


NONE 










DE 


4437837 


CN 
NL 


1127671 
1001469 


IT 95502149 


JP 


8206406 


EP 


0457951 


DE 


3841198 
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Apphcnni's or agcju's file reference 
28092 


FOR FURTHER Sec Nolificjtion of Transmiliai of hucrnalional Prclmunaiy 
ACTION Exiimination Report (Form PCT/IPEA/'416). 


International application No 


International filing djitc 
(day/mn nth/year) 


Priority Oaic f^iay' month /y^arj 


PCT/AIJ 98/00298 


24 April 1998 


24 April 1997 


International Pr\tciit Cliissification (IPC) or naiiontU classification and IPC 




Int. CI/ C02F IMO; E03F 5/16 






AppliLam 

UNLSEARCH LIMITED (et al.) 



This inicrnalional prelinrunary examination report has been prepared by this International Preliminary Exaininini^ 
Authority and is transmitted to the applicani according to Article 36 

This REPORT consists of a total of five sheets, including lliis cover sheet. 

[ ~ ] This report is also accompanied by ANNEXES, i e , sheets of iJic description, claims and/or drawings which liavc 
been amended and are Uie basis for this report and/or sheets containing rectifications made before tliis Auliiority 
(see Rule 70 16 and Section 607 of Uic Administrative Instructions under the PCT). 

These annexes consist of a total of shcci(s), 



3 This report contains indications relating to ihc following items: 
Basis of Ihc report 



I 




II 


□ 


III 


□ 


IV 


□ 


V 




VI 




VII 


n 


VIII 


[xJ 



Reasoned statement under Aniclc 35(2) with regard to novelty, inventive step or industrial applicability, 
ciuiions and explanations supporting such statement 



Date of submission of the demand 
16 October 1998 



Name and aiailiuf> address of the IPEA/AU 

AUSTRALIAN FA I I:N I OFFICE 

PO BOX 20n 

WOOI'N AC:i 2606 

AUSTRALIA 

Facsimile No. (02) 6285 3929 



Date of completion of the icpori 
8 March 1999 



Authorized Officer 



9^ 



DAVTD LEE y 

Telephone No (02) 6283 2107 
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I^^^^B^n;il application Ko 
PdVAU 98/00298 



BiAiis of Ihc report 



filed Willi ihe deniaad, 
filed with the Idler of 



[ ] ilic claims, 



I I the drawings, 



Wuh rcgjird lo Ihe elements of ihc iiilcrnalioniil application * 
I X i Ihc international application ;js onj;inaIly tiled 

I I the description, pages , us originally filed, 

pages , 

pages , 

pages , 3s originally filed, 

pages , as amended (together with any staicmciU) under Article 19, 

pages , filed wiih ihc demand, 

paces , filed wiili the Iclier of . 

pages , as originally filed, 
pages , filed with the demand, 
pages , filed with the letter of . 
I I (he sequence listing; part of the dcscriplion: 

pages , as originally filed 
pages , filed with ihc demand 
p:igcs , filed with the leiter of 

With regard lo the iMgua^c, all the elenienis marked above were available or furnished lo this Authority in ihc langii;ige in 

which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished lo this Authority in the following language wliicli is: 

I I the language of a irajislalion furnished for the purposes of iniemaiional secirch (under Rule 23 1(b)) 
I ] the language of publicaiion of the intemationaJ application (under Rule 41% 3(b)). 

[~1 Ihe language of the translation furnished for the purposes of internaiional preliminary cxaminalion (under Rules 55.2 
and/or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in ihe internaiional application, was on the bnsi^ of 
Ihc sequence listing: 

[ ) contained in ilie in tenia Lional application ia wrilien foiiii 

I I filed together with the international application in computer readable fomi. 

furnished subsequenUy io Ihis Authority in written fonn. 

furnished subsequently to lliis Authority in computer readable form. 

I I The siaicmcni ihat the subsequently furnished written sequence listing docs not go beyond the disclosure in ihc 

international application as filed has been furnished 
[ I The siatcinenl Ihal the information recorded in computer readable form is idcnlical 10 Ihc wriltcn sequence iislmg has 

been furnished 

[ J The aniendmenis have resulted in the caiKcIlaiion of 
I I the descripiion, pages 
I J the claims, Nos 
[ ) thcdniwings. shccis/fig 

I ] This report has been esublished as if (some oO tlic amendments liad not been nvide, since they have been considered 
10 go Ixiyond iliC disclosure as filed, as iiulicatcd in the Supplemental Box (Rule 70.2(c)).** 



Ri'f>l(iCerrtfnf shi^^rs ^hich iuzve been fumishts^ to the receiving Office in response to an invitation under Aiticle 14 are referyied rn in tins 

report as "ort^inaUy Jilt J" and are not annexed To this rvport since they do not contain amendments (Rulex 70. 1 6 and 70 17) 

Any replacement siteur containing s uch amenJmcnis must be referred to under ittm I und annvxvd to this report 
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[ional iipplication No 



v. Reasoned slatemi'nt under Article 35(2) with regard In novelty, inventive step or industrial applicability; 

citations and expianaiions supporting such stAtvmvnl 



1 Siaiemeni 

Novel ly (N) 



Inveniive s!cp (IS) 



Claims 5-7, 15-20, 26 

Claims 1-4,8-14,21 -25, 27 32 

Claims 5-7,15-20,26 

Claims 1-4, 8-14, 21-25, 27-32 



Indusinal applicability (lA) Claims 1-32 

Claims 



YES 
NO 

YES 
NO 

YES 
NO 



2 Citations and explanations (Rule 70.7) 

GB 318087 (WARSTEINER & IffiRZOGLrCH) 14 August 1930 

SE 8602891 A (T rM-PRODUKTER AB) 17 April 1989 

WO 94/04464 A 1 (LEMACON TECHNIEK GmbH) 3 March 1994 

EP 0354349 Al (NEIJHAUSER GmbH) 14 Februar>' 1990 

FR 255981 1 Al (SDMTE-FR) 23 August 1985 

FR 2337572 Al (ROSSI) 5 August 1977 

DE 4437837 Al (HOECHST AG) 25 April 1996 (Sec English language abstract and drawings) 

EP 0457951 Al (OSSENKOP MASCHINENBAU) 27 November 1991 (See English language abstract of faintly 
equivalent, DE 3841 198, and drawings) 

Nove lty (N) - Claims 1-4, 8-14, 21-25, 27-32 

All the citations disclose oil separation devices with multiple chambers and all have a siphonic arrangement that is 
activated at the hi gh water level. AH the current independent claims require tliis feature. Similarly, from the claims 
above, the siphonic action ceases at the low liquid level The citations do likewise. Other features such as outflow 
position etc are all disclosed in the citations. 

Hence, these claims lack novelty and lack an mventive step. 
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Vl. C crtain documents cited 



Ccaain published documcius (Rule 70 10) 

AppliCiUion No. Publication dale FilinLi date Pnonly dale ( vnlid clHiin) 

Patent No. (day/month/ycar) (cl ay/mo nth/y car) (tiay/wonth/yca/^j 

" aU 28359/97 ~ ~ l .'^ January 1998 27 June 1997 " 28 June 1996 ~~ ~ 



Non-wriucn disclosures (Rule 70 9) 

Date of wriueii disclosure referring to 
Kind of non-writien disclosure Date of iion-wiiiten disclu-surc non-written disclosure 

(day/month/year) (day/month/ycar) 
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VIIl. Certain ob«rrv;»tion« on the internatinn:il ;ipplicaiion 



The followjug observations on llie claniy of (he claiin.s. dc5u:npiian, and drawings or on the question whether ihc cUums are fully 
svipponed by the dcicnption, are made: 

Claim 15 IS incomplete and unclear Claim 15 should probably read, with addition in italics, 

" ITie separator of claim 12 or claim 13 wherein said mcaiis sensitive to said chamber high Uquid le\^el and said 
chamber low liquid level, is a level swtch actuated pumping system" 

(Compare the wording in claims 12, M and 18) 
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UUCF Cl)2F 1/40, L03r 5/16 



A!;cordiruMo Imcnvuioiial Pjlciu Cl;i^:>ini:ation (IPC) dt ro boUi iiaiion;tl classiliciLiion and IPC 



Ft. 



FIELDS SKAKCUED 



Mwnmum tloLiuiiciiTatiOji :iCiaLhc<i ( LiassiJii:;)iicn 'ly^li^ni (uUowcvi by cla-^-sj ilea Lion iyjnbui:! 

IPC- (;02K 1/40: n03r 5/16, IPC(l)-(2) C02C 1/3X 



! jDCutiicriianon sc^irLtioJ oUiCr man tiMniiTHim <l(icmnet\Lal]uiJ lo liic extent lliar siu.h Jo^iunLni.i .irc ihcIuJlJ in \hc ficlits .jCaiclti_*J 
AU IPC :is above 



Jtleciroiiic data bwjc cDii-iulitJ dumi|'. ihc mtcuutnoiidl .search (name ol' Jjia lusc oiid. wiHTic pr:u;ucablc, ^^;aIch icmii ascO) 



C. 



DOCUMENTS tONNlOKKED TO BR RELtVA^T 



I Caicpon"' 



X 
X 
X 
X 
X 
X 



Ciiaiion ofdociimeni. wuh indication, where appropniiic, ol iht rckvnni passages 



GB 318087 (WARSTUNER&HERZOGUCH) J4 Augusi 1930 

Sn X6():?X9t A CrrM-PRODUK'l ER AB) 17 April 1^89 

WO 04/04464 A I (L£MACON TECHNIF.K BV) 3 March 1994 

EP 0354349 A 1 (NEUHAUSER GmbH) 14 February 1990 

PR 25598 M Al (SDMTE-FR) 23 August 1985 

FR 2567506 Al (SEPUR, SA-FR) 17 Jajiuar>' 1986 



Rclevani lo claim No 



i-4.X-|4. 21^25, 27^30 
1-4,8-14 
l,8,iU,2K22.27O0 
1,S, 10,21, 22,27-30 
1-4,8^14,21-25,27-30 
1-4 8-14,21 23,27-30 



|x I Further documcnis arc listed in the 
coniinuaiion of Box C 



X See patent fiunily annex 



Special calcpones ol cilcd dtJcujHL-nis 

"A" docujneiu dcliiung Die i;t;nerijl >tiac oi'ihc an whjch m 
not considoftid in l>e oJ panic ular relevance 
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OIL FROM WATER SEPARATOR 



The present application relates to oil f ron^i water 



10 



15 



20 



.st^parators and, more particularly, such separators suiLcible 



desired to prevent oil xn water concent ra t i OM3 above 
piedetennined 1 imj.t irom beinq distributed to the ej^v i ronTtent 
in an uncontrolled fashion. 
BACICCSROUND 

Mechanical oil from water 5ieparator systems are known. 
UG?vicGs/systcTT\s are also known that provide settling in 
chan\bers separated by bciffles - refer the arrangement ol Fig. 
1 which r\hnwr. a Prior Art American Petroleum Institute (API) 
oil from water separator design. It conaists of a x-ectangular 
tank with two or more vertical partitions or baffles to 
separate entry chamber, oil disengagement chamber and effluent 
water chamber, and which is designed to run full oi water. 

The API oil from water separator is sized to provide low 
turbulence conditions and sufficient residence time for oil 
globules with a minimum diameter of 0.015 cm (150 microns) to 
separate from the oil. /water mixture flowing though the 
separator . 

This prior art system can be characterised as a decant - 
t^'pe system where for every input of liquid there is an output 
of a similai' amount at the s^ime time, thereby affect inq 
separation efficiency . 



for use in mground or aboveground installations where it is 
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Ar.r.empts htive been made m t.he prior arL lo O'onr.rcl the 
j.-.vi^'l ni the oj.l/watci ini^erfarp, for example sef^ ;js1-j14/534 
(Ryrnr-il) and US403100"; (.iicrra; and, more qtjnerally, :r'cc 
UG43f'^0513 (Ycjuny), US44366:iO (Andertson) and US:3378353 (Koch), 
b In all of these p^ystems, whilst there has been a move 

away from a simple decant-type approach, there is us^ially 
added a f^pccific oil Ironi water separation proces.^ beyond mere 
gravitational separation. Koch requires a specitic separate 
coalcscer unit whilst US 4554074 (Broughton) utilises 

10 separaLion plates. 

In many applications it would be desirable to employ a 
separator system having the intrinsic simplicity of the API- 
typc systems whilst achieving consistent predetermined levels 
of separation of oil from v/ater. 

15 It is an object of the present invention to provide an 

inherently simple oil from water separator system which 
prov.ides consistent levels of separation of oil from water 
over a predetermined range of inflow conditions, 
BRIEF DESCRIPTION OF INVENTION 

2 0 Accordingly, in one broad form of the invention there is 

provided an oil from water separator including an oil 
disengagement chamber adapted to receive an oil and water 
mixture and retain it lor a sufficient time in a relaTwely 
undisturbed state whereby oil in the mixture floats to the top 

25 of the mixture resulting in a substantially oil free volume of 

water having a layer of oil derived from said oil and water 
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mi. ALvire floating on Lhe surtace thereul; said oil 
disengagement cnaimjer partially separated froin an effluent 
water chamber by an under flow baffle which ducts said 
substantially i") i 1 free volume of watex to said effluetiL water 
5 chciniber; .^aid oil from water separator characterised m that 

o\itflow of said suijii^tant lally oil free volume of water from 
said effluent watc-ii: chamber is limited by flow retarding means 
to a rate of nn: f 1 ow whichi is a function of l.lie head of t.he 
liquid in said effluent water chamber. 

iO In a further broad form of the invention there is 

provided an oil from water separator including an oil 
di ^;en9agement chamber adapted to receive .-^n oil and water 
mixture and retain it for an extended time m a relatively 
undisturbed state whereby oil in the mixture floacs to the top 

15 of the mixture resulting m a substantially oil free volume of 

water having a layer at oil derived from .said oil. and water 
mixture floatinq on tlie Gurface chereoi; characterised in 
that outflow from said chamber is controlled in a 
predetermined way by flow retarding means. 

20 In a further' broad form of the invention there is 

provided an oil from water reparation system including an oil 
disengagement chciuiber having a flush storage volume defined 
between a chami^cr high liquid level and a chamber low licfuid 
level; a liquid volume equivalent to said flush storage 

25 volume caused to e^: i t, Irom said chamber on attainment of said 

c.;}'ian\ber high liquid level. 
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PreferaJoly sand flvich storaye voiunie .is rauserl exxt by 
means of a Giphion mechanism. 

In a furr.hcr broad torm of zh^. invent, ioxi t here is 
provided an oil irom v;ater separator mcludiiiy clii oil 
b disengagement. ciiairibGr adapted to receive an oil/wate-r mixture 

and retain it for a sufficient time in a relatively 
imdisturbed state whereby oil xn t>H.: mixture floats to the top 
of the mixture resulting in a substantially oil free volume of 
water having a layer at oil derived from said oil and water 

10 mixture floating on the surface thereof; characterised m 

that outflow from said chamber is prevented until said mi.xture 
reaches a predetermined chamber high liqviid level whereupon 
said volume of water i rj caused to exit said chamber. 

In a further broad form of the invention there is 

15 provided an oil from water separator including an oil 

disengagement chamber adapted to receive an oil/water mixture 
and retain it for a sufficient time m a relatively 
undisturbed state whereby oil in the mixture floats to t-he top 
of the mixture resulting m a substantially oil free volume of 

2 0 water having a layer of oil derived from said oil and water 

mixture floating on the surface thereof; characterised m 
that outflow from said channber is limited by flow retarding 
means to a predetermined function of the level of said oil and 
water mixture in said c>)amber. 



RECEIVED TIME OCT. 20. 4:01Pri 



PRINT TIME OCT. 20. 4:15PM 



Sent By wallmgton - dummer ; 61 2 96384793; 20-0ct-99 20:57; Page 9 

WO 98/49101 f'C:T/AU08/0029K 

5 

I^referabiy said flow rotardiiiq means is operable only 
between h chamber low liquid level and a chamber hiqh liquid 
level - 

Tn ont-: pax-ticular preferred form said flow retard ing 
5 means compr:ises at least one siphon v/hich primes at", na.id 

chamber high liquid level and los.vj prime at said chamber J ov/ 
1 iqu.i d level . 

In ^an alternative preferred form said flow retarding 
means comprises at least one bleed aperture or weep hole. 

Preferably said at least one bleed aperture or weep hole 
IB located at the level of saia chamber low liquid level . 

More preferably said at least, one bleed aperture or weep 
hole IS sized with reference to expected inflow of said oil 
and water mixture into said oil disengagement chamber such 
15 that, during operation, the level of said oil and wafer 

mixture will rise from said chamber low liquid level up Co a 
hiqher liquid level and then return to said chamber low liquid 
level, thereby defining for each situation an oil and water 
mixture active lag capacity or acc\imulat i on rapacity between 
20 said chamber low liquid level and said higher liquid level. 

More preferably said active lag capacity or accumulation 
capacity has a characteristic which is a function of 

(a) inflow rat.e 

(b) desired residence time at said oil and water mixture in 
2b said oi 1 disengagement chamber. 
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BRIEF DESCRIPTIONS OF THE DRAWINGS 

Ei^.bodi merit:.? of anvennion will now be df^scribed witih 

ref^^rencc to the accompanying dr.5iv/ings wherein: 

P.iy 1 illustrates a Prior Art (API) scpar-ciitor and 
5 Fiq ? xl. lust rate.s a Gepar ator system accordiiiy to a tirsr 

embodiment of the system. 

Ficj. 3 illui^tratGS the sequence of filling and emptying 
ol the separator system ot Fxg . 2. 

Flg.4A is a graph ot head versus; llow for the sepax-ator 
10 system of Fig. 2, 

Fig. 4B illustrates xn cross section the firr;L embodiment 
system of Fig 2 to which Fig 4A is applicable. 

Fig. 5A is a graph of head versus flow for the system, of 
Fig. 5B, 

15 Fig. SB illxistrates in cross section a separator system 

according to a second embodiment of the invention, 

Fig. GA is a graph of head versuf:; flow for the system of 
Fig 6hr 

Fig- 6B illustrates, in cross section, a separator system 
20 according to a t?n.rd embodiment of the invention involving 

multiple weep holes, 

Fig. 7 IS a graph of the behav:iour of water level in uhe 
system of Pig. 2 in tiie form of a graph of water level ver£^-u.<? 
t ime , 
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Fly, 8 illustrates, cl-tc behaviour of the system of Fig. 2 
under alternatiivt- operating conditions m the form of a graph 
of water level versus tTme, 

Fig. 9 illustrates nhe behaviour of the syf;te:n ol Fig. S 
m the form of a graph ol water level versus time, 

Fig. ]0 illutz^Lrates particular flow character :i ic:^ of 
particular implementations of the invention (example 2) and 

Fig. 11 a top vxew and side .ejection view ot a 

^fr:pALazoL syf:;tem cacjcordxny to a further embodimenc of uhe 
invention . 

Fiq. 12 is a side section view of multiple sepjirator 
:":ystemr> connected m a flow- through , series con f iqura t i on . 
DETAIXiED DESCRIPTION OF PREFERRED EMBODIMENTS 

The Prior Art separator 10 of Fig 1 comprises an entry 
chamber 11 separated by a baffle 12 from an oil disengagement 
chamber 12 which, m turn, is separated from an effluent v/ater 
chamber (15) by a baffle (14) , 

Various embodiments ot the invention as to be described 
below are characterised in their most broad form by the 
addition of a flow retarding device to an outlet portion of a 
separator. The separator can be in the box form of the prior 
art API separator of Fig. 1 or can take an alternative form 
(for example relcr the cylinder form of example 3 of Fig. 11 
in he described IciLer in this specification). 

T)"Le flow rer.ax^dinq device acts to tiintjurc that for the 
majority of operating conditions likely to be encountered, 
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waLcr in Llic .^roragc volume vn 11 nave cx sullicicnt rendence 
LMmc and flow :ii a suf t icient ly undrriturbed manner to ensure 
oil from waicr Si^^par at ion subst ant lal iy to a predetermined 
value . 

5 In Lhe embodiments described below the flow retarding 

device operates continuously to retard flow. Embodiments 
differ in how the outflow is permitted. 

In all cases, accumulation occurs in the oil 
disengagement charT\ber as a result of control of outflov;. 
10 Furthf^^rmore , it imposes an outflow rate from the 

separator which j s a function of the liquid head over the 
outflow level m the separator. 
FTR5T EMBODIMENT 

With reference to Fiq 2 an oil from water separator 
15 system 20 c-iccordmg to a first embodiment of the invention is 

illuGCrated- 

Fig. 3 shows a series of operating conditions A ■ E lot 
the separator of Fig. 2. 

The r.ysrem 20 directs an influent of oily water through 
20 or under a baffle 12 to an oil disengagement chamber 21 the 

water from \vhich passes beneath a skimmer wall or second 
baffle 14 to a siphon pipe 22 in an end wall 16, This siphon 
pipe discharges effluent water into exit pipe 2b throuyn draw 
off chamber 23. 
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Tht: sxphoii pipe 22, in operation, causes tVie level cl 
liquid in oil di i^engageTriGnr. chamber 2 1 to move between high 
level 2 7 and low level 28. 

The volume of liquid defined between chef?e two le^^elxi 
5 forms an accumulac ion capacity which 11; designated the flush 

storage volume or oil and water accumu].at ion volume '29. 

Tn une watF^r laden w t th oi 1 enters oil disengagement 
chamber 21 aLJ in Fig 3 with the level m the chamber 21 rising 
until the maximum accumulation volume 25 is achieved at which 
10 time siphon pipe 22 operates to cause the flush storage volume 

or accumxil at ion volume 29 to exit via evi t... pipe 2S until the 
siphon breaks: at low level 28. I*ow level 28 is selected to 
be, for design conditions, such that accumulated, separated 
oil cannot pass under the baffle 14 aaid escape from the 
15 separator oil disengagement chamber . 

Ar. more oil laden watei enters oil disengagement chamber 
21 the pz-ocess rept^dtti itself in accordance wich Fig 3 C, D, 
E . 

in this manner a relatively large volume of oil/waner 
20 mixture is retained for a relatively long period of time to 

allow oil sepcixation to occur prior to siphoned exit. 

Restated in other terms: A feature of this embodiment is 
the incorporation of one or more automatic siphons which 
releasLt water only periodically from an oil disengagement 
25 chamber diid which chamber cieai-e^j a potential storage for a 

selected volume of first flush oil/wcttcr mixture or a major 
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OJ.j spillage of a vol uinc equal to the flush stoiaqe volume or 
accumulation volume 29. 

This volume -19 ip> \ y.^.d tc r.ontain a ma j ui' oil .^^pillage 
or I..;; bo filled p r oy ress i, ve 1 V with oil/water mixture from 
sucr.'ei:;^ ive rairil;al3 events. Until this volume 29 is 
accumulated, oii qloLulf^^i car^ coalesce and separate from the 
welter over a period greater than the residoiice Lime available 
m the standard flow Through decant separator ot Fig. 1 fo> a 
given separator tank volume. The oil di senqagement chamber 21 
io quiescent with vnrtually ze^ro turbulence e^xcept at the end 
of each cycle when tlie siphon is operating. 

When the water suiiface reaches a selected chamber high 
liquid level 27 a siphon which discharges into draw off 
chamber 23 is primed whereby substantially oil -free water is 
released until the water surface falls to a selected chamber 
low liquid level 2a dt which the siphon breaks. This releases 
a volume of ettluent water equal to the accumulation volume 29 
leaving capacity for the next cycle of oil /water inflows. 

One can more specifically differentiate the volumes of 
liquid m the separacoi and, more specifically in the oil 
disengagement chamber as follows: 

A. The flush storage volume or oil and water accumulation 
volume 2 9 as previously dt^ fined compricing that volume of 
liquid which can be accumulated in the disengagement chamber 
21 becween low level 2 8 and high level 27. 
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B. A sepcix dt: ti'd oil volume 24 defined as the volume at liquid 
which can be stored in t-he chamber 21 between low level 2 6 and 
the lower edge 17 of baffle 14 defined at under pass levt:! :i 8 
in Fig. 2 . 

5 C. A quie.sceiiL volume 19 defined beiiween under pass level IB 

and the bottom of t'ne di sengaycment chamber 21. 

A3 will be apprec i ted the quiescent: volume 19 will, in 
use, always contain a liquid. In a correctly sized and 
de.'-jigned tseparat.Of this liquid will be substantially effluent 
10 wacer. 

As will be furcher appreciated periodic flushing ol. the 
Eieparator by operation of the flow retarding device 26 will 
result in a vo] unie of liquid equal to the oil drid water 
accumulation volume 2 9 being moved from the oil disengagement 
15 chamber 21 through the effluent water clianiber 85 and, via the 

flow retarding device 2S to the draw off chamber 23 and exit 
pipe 25. The liquid actually moved will include liquid found 
in all of the defined volumes ly, 24, 29, but not all of it in 
any one instance . 

20 It is the oil and water accumulation volume 29 with itn 

dynamic nature m that separation can take place within this 
volume wbrlst the liquid actually contained within the volume 
changes in quantity over time which provides the substantive 
seprTiration ch.^ ract er i st ic and permicn effective residence 

25 times of the order of hours (thereby achieving effective 

oil /water separation) for a treatment capacity .in a given 
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ii^eparanor oizc cjreauer Chan can lu- achieved with an equivalent, 
sized APT-L ypt; r- cparator . 

It v/ill be f ur L.h'i-r observed thar v>/hen outflow aoes occur 
Che race of ouuilow is a tunction or chc head of Lhc liqvnd in 
the etfluenc water chamber 85. 

FiQ. 4A illuGCrates a head vcrsuFj flow characteristic for 
the siphon c^rran-r^emeiit of the fir:it embodiment of Fiq, ?. 

Fig.^B iG a side section view of the siphon-based 
retarding device 26 of Fig. 2. 
SECOND EMBODIMKNT 

Fig. TjA illustrators ci second embodiment of che invencion 
(in cross sect: on) comprising a Llow recarding device 30 in 
the end wall of a storage volume 31. In this instance the 
flow regarding device 30 comprisec a retention wall 32 having 
a bleed aperture 33 (also termed a weep hole) therewichin 
which will permic the gradual release of liquid in storage 
volume 31 above a predetermined low level 34. The head versus 
flow characteristics for this arranqement arc ahown in Fig. 
5D . 

THIRD EMBODIMENT 

An alternative arrangement of the system of the invention 
according to a third embodiment is illuGtratcd m cross 
section m Fig. 6A and comprises, in this instance, a 
leterition wall 42 m an end v/all ot storage volume 41 having 
within it a first bleed aperture 43, a second bleed aperture 
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44 and a third bleed aperture 45 located at. rej::pecLive 
predetermined levels 46, 4^, 48. 

Fig. 6A shows ii graph of head versus flow for- this 
multiplQ weep hole embodimenC of the flow retarding device 40. 

Broadly it wi.l 1 be observed that the firrst embodiment ot 
Fig. 2 utilises a siphon to achieve controlled flow 
re t. -irda t 1 on v;hi1.9r t he second i-ind third embod ircicnt s utilise 
weep holes . 

Whereas water will not start to How throviQh a siphon 
until a priming level is reached and will continue to flow 
until the water surface reaches snme^ lower level, wciter will 
flow through a hole whenever the hole if! suhmerycd on and only 
on the upstream side. 

The objective of controlling the release of water from an 
oil from water separator is to provide residence time in the 
separator duT^ing which the desired separation" of oil droplets 
from the water can occur. 

The siphon achieves this residence time by storing 
incoming water until the provided capacity is rull, when the 
relatively oil -free water is released and the cycle starts 
again . 

In some applications of a disengagement chamber for oil 
from watex' reparation, the load may be regular as in daily 
washdowns and m these applications a slow drawdown overnight 
may be more desirable than the 5:iphon character 1 1 ic . 



RECEIVED TIME OCT. 20. 4:01PM 



PRINT TIME OCT. 20. 4:14PM 



Sent By: wallington - dummer ; 



61 2 96384793J 



20-0ct-99 20:59; 



Page 18 




WO 08/49101 



f'C I Ali*>8/0029fi 



- "I 4 



10 



15 



20 



Such an al tex"nar. we characteristic can be cych^e\r^.d by 
replacinc) the f^iphon wi r.h v;cfjp hoi e.::^ , varying tht.M r number, 
i'-;j7t-;y and locations to uchiGve any desired ou t £ low/ io?ve 1 
r e 1 a t i onGhip . This zxllLn^ij, Ltic wacer :_'uri'ace in r.lie L^eparator 
to return slowly to the bottom opt^ratinq level without first 
reaching sonio top operating level but after a sutticient time 
for oil from water separation. 

The relationship between i^eparator water level and 
outflow for a £5iphon and one or more weep holes is illui^trated 
m Figures 4A, 5A and 6A as earlier described. 
Relative Inflow - Qutflc:>w Behaviour 

The movement in separator water level during an inflow 
event, however, will be broadly similar for the siphon and the 
weep holes, at least as far as achieved residence time is 
concerned. With some generality it can be asscrccd that: 

• An effective separator design will not require a cycle 
time (from rising above the bottom operating level to 
returninq to it) of more than 12-24 hours 

• For rainfall runoff typical of a 1 in 1 year event, the 
separator can fill to the top operating level in 3 ess 
than an hour 

• The initial rise of the separator water level will be 
steep Gompared with the exponential fall after the 
outflow through the weep holes or the siphon (tiee Figures 
7 , 8 and 9 ) 
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• The ectil. I'r^r release of waf.et Lhxough a weep hole r.han 
will occui w±Lh a siphon not yet at its priming level 
will hav(i' ncqligible effecr. on the initial rise xn water 
level 

• During water level fall T roin the top operating level, the 
flov; through both the weep holt^ and the siphon will 
dec^linc exponentially as a function of head above t he* 
out let 

• If the ir.flow event is not large enotigh to prime the 
.oiphon, the. water v;ill remain in the separator until 
there is sufficient water,- with a weep hole, the water 
outflow will continue r.o decline exponentially unr.il the 
weep hole level io reached. ;jtill providing {by desjign) 
the desired residence time. 

15 FOURTH EM B ODIMENT 

Fig. 11 illustrates an alternative storage volvime 
arrangement which, as aeen in plan view, takes the form of a 
doughnut- shaped tank 50 with inflow to a central distributor 
in the form ot a stand pipe 51. 

20 Outflow is from a circular retention wall 52. Controlled 

outflow is achieved elcher via a siphon pipe 53 to clarified 
water outlet S4 or via bleed apertures (not shown) in 
retention wall or other flov/ retar-dmg means. 

For this embodiment dimensions of the siphon pipe and/ or 

2 5 the bleed apertures can be as for eith^j-.r example 1 or example 

2 below. 
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Ac t 1 ve I la "J d pgr i m y 

With reference to Figs. 7, s and 9 r.he proviously 
described cmhodiTrif^nL s can be seen to incorporare an ar.rive Iciq 
r!3f:)acity c^r acc\.in-.u] at xon volume CO wh^ch operates above a 
predefined liquid low level 61 and can extend high as a 
predefined liquid high level 62 set by aii overflow wei i (-such 
as weir 87 m Fig. 2) . 

The active lag capacity 60 cromcs into opex-ation wliterj 
inflow to the oj .1 disengagement chamber is such that tne 
liquid level rises above liquid low level 61. 

Liquid low level 61 has assocriatcd with it, in ther^c 
examples, cither the lower end of a siphon or the lowest of at 
lea£;t one weep hole sized m the manner previously described 
and which, in combination with the end wall 16 or retention 
walls 32, 42, 52, forms a flow retarding means which is the 
dom.inanc factor which controls the shape and characteristic of 
the active lag capacity 60 for a given inflow character : St ic 
and Storage volume characteristic. 

The active lag capacity 60 by virtue of its coming into 
existence whilnt. there is mismatched relative inflow and 
outflow from the oil disengagement chamber has a dynamic or 
active characteristic which assists in efficient oil from 
water separation such that, for a predefined range of inflows, 
outflow will contain a proportion of oil rn water 
substantially below a predefined limit. 
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Interconnected Separator Unl ''.y . 

With reference to Fig. ] Lhree separator anin.s are 
connected m series whereby ri Lirsz. separator 61 hf=ivinq a lag 
capacity m tl^e forin of a tir.-.^ active larj volume ,^^1 feeds itc 
oucpat , as illuGtrated, direcr ly into iijecond sepaj dLor unit 82 
having a second active "lay volume 92, which fjeparator urri t j.n 
turn leeds its outflow into Lhird ^ieparator una t GJ having a 
third active volume 93. in thiL; instance the octive lag 
c^pacily of the total oysterri ir determined by the composite 
cl-iaract erist ic of the active laq volumes 91, V2, ^3 . 

This arrangement has particular advantage where site 
shape and/or size dictates that one large tank is 
inappropriate. The arrangement, also provides additional 
flexibility in terms of total residence time. 

It has one particular distinguishing characteristic as 
compared with the single tank implementations m that overflow 
from first separator 8 1 .in t.be t^vent of unforseen catastrophic 
inflow merely results in overflow of untreated or 
insufficiently treated oil/water mix into second volume 92 ot 
second separator 82 rather than the immediate d3 scharge of 
untreated or insufficiently treated oil/water mixture from the 
entire treatment system. This multiple tank arrangement, 
therefore, provides a '»solt-fail" mode as well as providing 
additional design flexibility. 

Kxamplei-:: of the various embodiments wi"*. 1 now be given: 
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An API Lype r cct ancjulcir tank, with r:aphc::r; installed in the 
exit wall. Typical dimcnsioD^^ are 7ni long, 1.5m wide and 
5; iphon operating levels 1 . and U . 8m above tlie floor. Volume 
- oipprox T7KL, aboiit iialf of which is the range between siphon 
operating Jevels. The t^iphnn ^ made cf IBmm OD hard drawti 
copper pipe anci take^; about 10 hours to draw th^ water level 
down , 

Fig. 10 illustrates^ a particular pyaniplG of head versus 
flow behaviour for the siphon embodiment of Fig. 2. the single 
weep hole embodiment oi Fig. 5 and ulie iriultiplc weep hole 
embodiment of Fig. 6 for various hole diameters as indicated. 

The above describes only some embodiments of the present 
invention and modifications obvious to thoije skilled in the 
art. can be made theret.o without departing from the ycope cind 
spirit of the present invention. 

It IS expected that, in many embodiments, operation of 
the oil from water separator system would be unattended and/or 
automatic . 

INDUSTRIAL APPLICABILITY 

The oil from water separator device can be applied m 
situations nuch as transformer substations and other 
indus;trial sites where retention and controlled discharge of 
an oil and water mix zo a specified level of separation is 
required . 
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CLAIMS 

1. An oil irom water separator including an oil 
di yengaqemenr. chamber adapted to receive an oil and water 
mixture and ruLam it for a sufficient time in a relatively 
5 undir^tiirbed state whereby oil in the mixture floats to Che top 

ol: the mixture ret^ulting in a substantially oil free voluire of 
water having a layer of oil derived from said oil and water 
mixture floating on the surface thereof; said oil 
di.senqageinerit cnamber partially -separated from ^n effluenr 

10 water chamber by an V]nder flow baffle which ducts said 

substantially nil free volume cf water to said effluent water 
chamber; said oil from water separator characterised in that 
outflow of said substantially oil free volume of water from 
said effluent water chamber is limited by flow retarding means 

15 to a xate ol outflow which is a function of the head of the 

."liquid in said effluent water chamber, 

2 . The separator of claim 1 wherein said flow retarding 
meanc ic operable to accumulate said oil and water mixture in 
said oil di seuydgement chamber in an accumulation volume above 
20 a chamber low liquid level, 

3. The separator of claim 1 or claim 2 wherein said flow 
retarding means comprises at least one siphon which primes at 
a charT\i::ier high liquid level and loses prime at said chamber 
low liquid level . 
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2 C) - 

-1 - The: o^t-parct Lor of cicixiiL 1 or clain^ j wherein isciid flow 
rerardmq ineoi.s c^omprisec at learjL one bleed aperr.ure or weep 

- Tl"]o separ.^tor of claim 4 wherein yaid at. l.east oni eed 
B apcrLmre or weef) hole located at the level of said chamber 

low 3,1 quid level. 

6- The separator of claim 1 wherein said flow retarding 
means is 5:i7.ed with reference no expected inflow of sa.id oil 
and water rnixture into t^aid oil disengagement chamber such 
10 Chan, dui-ir.cf operation, the level of said oil and water 

mixture will rnse from said chan\ber low liquid level and then 
return to said chamber low liquid level, thereby defining an 
oil and water mixture accumulation volume above said chamber 
low Ijquid level. 

15 7. The separator of claim 6 wherein said accumulation volume 

has a characteristic which is a function of 

(a) inflow rate and 

(b) desired residence time at said oil and water mixture in 
said oil disengagement chamber. 

20 6. An oil from water separation system including an oil 

disengagement chamber having a flush storage volume defined 
between a chamber high liquid level and a chamber low liquid 
level,- said flu£?h storage volume caused Co exit trom .said 
chamber on attainment of said chamber high liquid level. 

25 y . The r;yrjtem of Claim S wherein said flush storage volume 

i.y caused to exit by means of a siphon mechanism. 
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10. An Qi,l from wat.fir separate!' includxng an oxl 
disericjagement chamber adapted to receive an oil and water 
mxxture and retain at for a sufticient time m a relatively 
undisturbed state whereby oil in the mixture floats to the top 
oi the mixture resulting Iti a substantially oil free volume of 
water having a layejr of oil derived from said oil and water 
mixture floatmvj on the surlacc thereof, characterised in 
that out! low irom said chamber is prevented until said mixture 
reaches a predetermined chamber high liquid level wJicrcupon 
saia volume of water ic caused to exit tsaid cliamber. 

11. The separator of Claim 10 wherein, on reaching said 
chaciiLici high liquid level, outflow is initiateii and maintained 
until a predetermined chan\ber low liquid level in said chamber 
IS reached at which time outflow is terminated. 

12. The separator of Claim 11 wherein said outflow is 
controlled by means sensitive to said chamber hiqh liquid 
level and said chamber low liquid level . 

13. The separator of any one of Claim 10 wherein said outflow 
is drawn from a point at said pi'ede termined low level in said 
mixture . 

14. The separator of Claim 1'? or Claim 13 wherein said means 
sent^itive to said chamber high liquid level and said chamber 
low liquid level is a siphon. 

15. The separator ot Claim 12 or Claim 13 wherein said mean.s 
sensitive is a level switch actuated pumping system. 
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16. The ^jepzii-ciLcji: ol ::laiiTi :i o wh6=!reiri said IM ow icL^rding 
mean:-^ operatRM; so Lhar. outf low is preveni r d until said m.-ixtur-e 
reaches a predetermined cri.-miber Jiigh liquid lervel whereupon 
raid volume of water \ ca\if?ed to exit Scud chambex-. 
S 17- The -separav-ui of CloLim 10 or Clairri 11 wherein, on 

reaching said chamber hiqn liquid level, ouLl'iow j.s initiated 
and maintained unt_il ri predetermined chainber low liquid level 
1 ri said chamber is readied at which time outflow is 
terminated . 

lu 18. I'he ^^eparator of claim lU or Claim l] wherein said 

outflow is controlled by means sen£5itive to i^aid chamber high 
I'iquid level and said chamber low liquid level. 
15. The separator of any one of Claims 10-18 wherein said 
outflow i£i drawn from a point at said predetermined low level 

15 in said mixture, 

20, The separator of claim 10 wherein said flow retarding 
means comprises a retention wall having at leac^z one aperture 
ac a predetermined level passing therethrouqh ; said at leact 
one aperture adapted to regulate flow of water from said 

20 di .«^;engacjement chamber when said mixture is above said 

predetermined level . 

21. An oil from water separator including an oil 
disengagement chamber adapted to receive an oil and water 
mixture and retain it for an extended time m a relatively 

25 undisturbed stat.e whereby oil m tlie mixture floats to the top 

of the mixture resulting in a substantially oil free volume of 
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water having £t layer of oil derived from said oil arid watex 
mixture flociting on the ^;urlcice thereof; characterised in 
that outflow trom said chamber is controlled in a 
predetermined w^y by flow retarding means, 
fi 22 . An oil from water separator .i.ncludii-:iq an oil 

disengagemGnt chambez^ adapr.tT^J to receive an oil/water mixiiJir':- 
and retaiii it ior a fiufficient time m a relatively 
undisturbed state whereby oil in the mixture floats to t he top 
of the mixture resulting m a sub.s t ant lal ly oil free volume of 

.10 water having a layer of oil derived fiOdi siiid oil and water 

mixture floating on the surface thereof; characterised in 
that outflow from said chamber is limited by flow retarding 
means to a predetermined function of the level of said oil and 
water mixture in said chamber. 

15 23 . The separator of claim 22 wherein said flow retarding 

means is operable only between a chamber low liquid level and 
a chamber high liquid level. 

24 . The separator of claim 23 wherein said flow retaxdiiiy 
means comprises an least one siphon which primes at said 

20 chamber high liquid level and loses prime at said chamber low 

liquid level, 

25 . The separator of claim 22 wherein said flow retajdi.nq 
means comprises at least one bleed aperture or weep hole. 

26. The separator ot claim 25 wherein said at least one bleed 
25 aperture or weep hole is located at the 1e\/el of said chamber 

low liqu3 d 1 evel . 
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27. The f;«'^rjar::it or o{ claim 22 wherein i;did flew rctarriiny 
mean^; .s.j :',rd with returence i. :j (expected inflow of :=a.in oil 

and w.=jLfji mixLure into iiciid oil di ^neriqagemeriL chamber r.ur:>i 
t-.hat:, dur:nq operation, the. 1 e^vr 1 of r^aid oil and water 
5 iTiixrviro wi.l 1 ririe from tjaid chamber low liquid level up Uo a 

hiqher liquid level and chen return Lo said chambei low T iguid 
]evel, thereby defiiiinq for each situation an oil and water 
mixture? active l ag capacity or aor:umulat ion capacity between 
S^U\ higher I iquici level and said chaniber high liquid J evel . 
10 28. T}ie Gcpaiatcr of claim 27 wherein said active lag 

capacity or accumulation capacity has a characteristic which 
IS a function of 

(a) inflow rate and 

(b) desired residence Lictie ol said oil and water mixture in 
15 said oil disengagement chamber. 

29. A method of conversion of a decant separator to a 
separator u£ the type defined by claim 1, said method 
comprising installing a flow retdidmg device in or in 
aasocicition with a weir wall cf said decant separator whereby 

20 rate of outflow of said substantially oil free volume of water 

13 a function of the head of the liquid in said effluent water 
chamber . 

30. A flow retarding device for an 0:1 1 from water separator 
of tlie type defined by claim 3 . 

25 31. An oil from water separator system comprising a plurality 

of oil from water separators oi tlie type defined by claim 1, 
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said plurality of separacorG connected m t-ierics wheitiby 
outflow from a fix^st separator passes to an mlet of our a 
second separator. 

32. The system of claim 2 1 wherein decant overflow from said 
firsjt rseparator passes to said inlet of aaid second 
siepara to i . 
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# # 09A03800 

7/8 



y 0^000 tank 




Sent By: wallingt on - dummer ; 



WO 98/49101 




Fig. 11 

SUBSTITUTE SIIKET (Rule 26; 



RECEIVED TinE OCT. 20. 4:0iPM 



PRINT TINE OCT. 20. 4:12PM 



Sent By: v^allingt on - dummer ; 



WO 9«/4<)l»l 



61 2 96384793: 20-Oct-99 21:03; 



Paqe 37 /4S 



09A038D0 



rCMVAl 198/00208 
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Fig. 12 

SUBSTITUTE SHEET (RULE 26) 



PRINT TIME OCT. 20. 4= 12PM 



RECEIVED TIME OCT. 20. 4:01PM 



